A copper-responsive promoter replacement system to investigate gene functions in Trichoderma reesei: a case study in characterizing SAGA genes.
Trichoderma reesei represents an important workhorse for industrial production of cellulases as well as other proteins. The molecular mechanism underlying the regulation of cellulase production as well as other physiological processes in T. reesei is still insufficiently understood. We constructed a P tcu1 -based promoter substitution cassette that allowed one-step replacement of the endogenous promoter for controlling the target gene expression with copper. We then showed that copper repression of the histone acetyltransferase gene gcn5 phenocopied the gcn5 deletion strain. Using the same strategy, we further characterized the function of another putative Spt-Ada-Gcn5 acetyltransferase (SAGA) complex subunit encoding gene, ada2, in T. reesei. Similar to the repression of gcn5, the addition of copper to the P tcu1 -ada2 strain not only drastically reduced the vegetative growth and conidiation in T. reesei but also severely compromised the induced cellulase gene expression. The developed strategy will thus be potentially useful to probe the biological function of the large fraction of T. reesei genes with unknown functions including those essential genes in the genome to expand its extraordinary biotechnological potential.